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Megasporogenesis and embryo sac development in 
Excentrodendron hsienmu (Malvaceae) with reference 
to the systematic affinities of Excentrodendron 
GAO Hui TANGYa ZHANG Li-Yun 


(Department of Environmental Sciences and Engineering, Sichuan University, Chengdu 610065, China) 


Abstract Segregation of Excentrodendron and Burretiodendron has hardly been accepted 
despite their distinct pollen morphology. Megasporogenesis and embryo sac development 
were studied in Excentrodendron hsienmu in order to examine the basis of segregation of 
Excentrodendron and Burretiodendron and to study the affinity of Excentrodendron. 
Excentrodendron hsienmu is dioecious and a large number of flower buds developed every 
year on mature male and female trees but flower blossoming and fruiting did not occur every 
year and there was a cycle of 3-4 years. Staminate and pistillate flowers were not 
distinguishable in the early development stages since both microsporogenesis and 
megasporogenesis were observed in staminate and pistillate flowers, respectively. 
Megasporogenesis in staminate flowers degenerated after demarcation of megaspore mother 
cell or rarely after megaspore tetrads. The monosexual flowers of Excentrodendron were 
probably derived from bisexual flowers. The ovule was anatropous, bitegmic, and 
crassinucellate. The primary archesporium of ovules consisted of usually one cell and 
integument initials were not demarcated at the time of the differentiation of the archesporium. 
The outer and inner integument of the mature embryo sac was 3-4 and 3 cells thick, 
respectively. The megaspore mother cell was usually deeply seated in the nucellus before 
meiosis and gave rise to a linear or rarely T-shaped tetrad. The development of embryo sac 
conforms to the Polygonum Type. Degeneration was observed commonly after demarcation of 
megaspore mother cells; 88% of embryo sacs degenerated and only 9% of ovules developed 
to seeds. Excentrodendron shares with Burretiodendron a number of plesiomorphic characters 
that are commonly found in members of Malvales. It differs from Burretiodendron mainly in 
the thickness of the inner integument which is 3 cells thick in Excentrodendron but 4—5 in 
Burretiodendron. In addition, archesporium is usually unicelled in Excentrodendron but 
multicelled in Burretiodendron. Segregation of Excentrodendron is therefore supported by the 
present study. Embryologically, Excentrodendron differs also from Pterospermum, 
Dombeyeae, and other taxa of the expanded Malvaceae, mainly in the thickness of 
integuments and number of archesporial cells. The present study does not support the 
placement of Excentrodendron in the tribe Dombeyeae of Malvaceae s.l. 
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Figs. 1-12. Megasporogenesis and embryo sac development of Excentrodendron hsienmu. 1. Transverse section of ovary 
indicating locules and placenta. 2-12. Longitudinal sections of embryo sacs with micropylar end upward. 2, 4. Archesporial cells 
(arrows). 3. Initiation of integuments. 5. Sporogenous cell and parietal cell. 6-9. Different developmental stages of megaspore 
mother cells and development of integuments. 7. Two side by side megaspore mother cells, with one degenerating. 10. 
Megaspore mother cell. 11. Degenerating functional megaspore. 12. Degenerating megaspore mother cells. 

Ar, archesporial cell; II, inner integument; OI, outer integument; PC, parietal cell; Spo, sporogenous cell. 

Scale bars: 1, 200 um; 2-9, 50 um, 10-12, 20 um. 
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Figs. 13-24. Longitudinal sections of embryo sacs of Excentrodendron hsienmu, with micropylar end upward. 13, 14, 16. 
Meiosis of megaspore mother cells, resulting in linear megaspore tetrad. 15. Side by side megaspore tetrad, with one 


degenerating. 17, 18. Consecutive sections, showing 2-nucleate embryo sac. 19, 20. Degenerating embryo sac. 21, 22. 
Consecutive sections of 4-nucleate embryo sac. 23, 24. Consecutive sections of 8-nucleate embryo sac. 

Ant, antipodal cells; C, central cell; E, egg; PN, polar nucleus; Syn, synergid cell. 

Scale bars: 13-24, 20 um. 
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Figs. 25-33. Longitudinal sections of embryo sacs of Excentrodendron hsienmu. 25, 26. Megaspore mother cells and 
initiation and development of integuments in degenerating pistil of staminate flowers. 27. Linear megaspore tetrad of 
degenerating pistil of staminate flowers. 28. Degenerating carpel of degenerated pistil of staminate flowers. 29-31. Development 
of integuments of pistillate flowers. 30, 31. Degenerated embryo sac. 31. Zigzag micropyle formed by inner and outer 
integuments. 32. Two megaspore mother cells on top of one another. 33. Two megaspore mother cells side by side. 

Zm, zigzag micropyle. 

Scale Bars: 25-27, 20 um; 28-33, 50 um. 
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